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Our a c t i v i t y  f o r  t h e  pas t  year has  cons is ted  of while t h e  o ld  de t ec to r s  had r e so lu t ions  of 60% and 75% 
developing de t ec to r s  t h a t  g ive  a very  c l ean  TO i den t i -  a t  t h e  same energies.  This l a r g e  i nc rease  i n  energy 
f i c a t i o n  and searching f o r  r e l a t i v e l y  simple de t ec to r  r e so lu t ion  f a c i l i t a t e s  d iscr iminat ing  aga ins t  low 
conf igura t ions  t o  g ive  both an  accura te  va lue  f o r  t h e  energy background. 
(p,rO) t o t a l  c ros s  s ec t ion  and a reasonable measure To t e s t  t h e i r  performance under opera t ing  condi- 
of t h e  d i f f e r e n t i a l  c ros s  sec t ion .  I n  our previous t i o n s  a t  IUCF, two of t h e  new de t ec to r s  were s e t  up 
measurements n e i t h e r  t h e  de t ec to r  response nor t h e  a s  i l l u s t r a t e d  i n  Fig. 1. The gammas from t h e  TO 
importance of t h e  de t ec to r  geometry was understood decay were coll imated so  t h a t  they had t o  t r a v e l  
we l l  enough t o  al low e x t r a c t i o n  of absolu te  c ros s  sec- through a minimum of 12 inches of Pb-glass. We bom- 
t ions.  barded a 24.2 mg/cm2 9Be t a r g e t  with a 144.3 M e V  pro- 
The primary bui ld ing  block f o r  our de t ec to r  system ton  beam of about 60 nA. Only one f i n a l  s t a t e  of 1°B 
is  a Pb-glass Cerenkov de tec tor .  The new Pb-glass cont r ibuted  qince we were only 0.6 MeV above t h e  ground 
de t ec to r s  d i f f e r  from t h e  o ld  ones by t h e i r  dimensions s t a t e  threshold .  Gamma rays  from TO decay were i den t i -  
(6 x 6 x 12  inches,  r a t h e r  than  6 x 6 x 10  inches)  f i e d  by examining t h e  time spectrum of one de t ec to r  
and t h e  use of f a s t ,  14 s t a g e  photomul t ip l ie r  tubes. aga ins t  t h e  o ther ,  versus  t he  t i m e  spectrum of one 
8 
The e f f i c i ency  and energy r e so lu t ion  of t h e  de t ec to r s  de t ec to r  aga ins t  t h e  RF (Fig. 2). One sees  t h a t  a time 
was ca l ib ra t ed  using t h e  tagged photon beam f a c i l i t y  r e so lu t ion  of about 2 nsec permits  an  unambiguous 
a t  t he  Univers i ty  of I l l i n o i s .  The d e t e c t o r s  had a i d e n t i f i c a t i o n  of t h e  TO'S. I f  one considers t h a t  t h e  
de t ec t ion  e f f i c i ency  of approximately 100% i n  t h e  energy t o t a l  c ros s  s e c t i o n  f o r  t he  t e s t  r e a c t i o n  is on t h e  
range inves t iga ted  (42 MeV t o  52 MeV). The new de- order  of 10-20 nb, t h e  f i g u r e  a l s o  i l l u s t r a t e s  t h e  low 
t e c t o r s  were found t o  have a r e so lu t ion  of 40% and background l e v e l  f o r  such a system. Using condi t ions  
50% FWHM f o r  52 MeV and 42 MeV photons, r e spec t ive ly ,  on t h e  2-dimensional time spectrum t o  ga t e  t he  pulse  
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height  spectrum one f inds ,  a s  i l l u s t r a t e d  i n  Fig. 3, a 
well-defined grouping of gamma rays  from t h e  decay of 
re's, brought about by t h e  increased energy r e s o l u t i o n  
of t h e  new de t ec to r s .  
Currently,  we a r e  assembling e i g h t  of t he se  new 
detec tors .  I n  add i t i ons ,  we a r e  i nves t iga t ing  poss ib l e  
conf igura t ions  t h a t  w i l l  a l low u s  t o  e x t r a c t  accura te  
t o t a l  c ros s  s ec t ions  and geometries t h a t  a r e  s e n s i t i v e  
t o  t h e  angular  d i s t r i b u t i o n  of t h e  (p,1~0) d i f f e r e n t i a l  
c ross  sec t ion .  
Another experiment i n  which these  Pb-glass Cerenkov 
de t ec to r s  a r e  t o  be  used is  a study of t h e  r e a c t i o n  
d (p  ,TO) 3 ~ e  i n t h e  energy range of 0.4 t o  4.0 MeV above 
t h e  198.70 MeV threshold .  The TO'S  w i l l  be tagged by 
a s i g n a l  from two Pb-glass de t ec to r s ,  and t h e  momentum 
of t h e  a s soc i a t ed  r e c o i l  3 ~ e  w i l l  be determined by t h e  
QDDM spectrograph t o  ob ta in  t h e  d i f f e r e n t i a l  c ross  sec- 
t i o n  f o r  t he  r eac t ion .  By measuring the  time of f l i g h t  
of t he  r e c o i l s  we can a l s o  ob ta in  t h e  analyzing power 
f o r  t h e  r eac t ion ,  because t h e  f l i g h t  t i m e  f o r  p a r t i c l e s  
of a given momentum i s  a funct ion  of t h e  angle  a t  which 
they e n t e r  t he  spectrograph. The hope is t h a t  t h e  d a t a  
from t h i s  experiment w i l l  he lp  i n  understanding t h e  
pion production mechanism, because the  d and 3 ~ e  wave 
funct ions  a r e  r e l a t i v e l y  we l l  understood. 
W e  a r e  a l s o  i nves t iga t ing  t h e  f e a s i b i l i t y  of using 
an  analagous method t o  s tudy t h e  r eac t ion  d (p , IT') 3 ~ ,  
al though tagging a IT'+ is somewhat more d i f f i c u l t  than 
tagging a TO. Charge independence wi th  t he  i nc lus ion  
of electromagnetic e f f e c t s ,  p r e d i c t s  
*univers i ty  of I l l i n o i s  
1 )  E.M. Henley, "Charge Independence and Charge Sym- 
metry of Nuclear Forces , I t  Chap. 2, I sospin  i n  
Nuclear Physics,  ed. D.H. Wilkinson (1969), North- 
Holland. 
